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.NOTOES* JP200,-89662A 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ~~ " 

[Claim 1] (A) CH2= — the silsesquioxane oligomer obtained by carrying out the cohydrolysis of 
one sort or two kinds or more of trichlorosilanes expressed with CHSiCI3 (vinyl trichlorosilane) 
and RSiCI3 (the alkyl group or aryl group of carbon numbers 1-20 in which R may have a 
substituent among a formula.), the silicon compound which has at least two SiH radicals in the 
(B) molecule, and the hardenability constituent containing (C) hydrosilylation catalyst. 
[Claim 2] (A) The vinyl trialkoxysilane expressed with CH2=CHSi (OR')3 (inside of formula and 
R' is the alkyl group of carbon numbers 1-4.), and RSi(OR') 3 (inside of formula and R' is the 
alkyl group of carbon numbers 1-4.) R is the alkyl group or aryl group of carbon numbers 1-20 
wh.ch may have a substituent. The silsesquioxane oligomer obtained by carrying out the 
cohydrolysis of one sort or two kinds or more of trialkoxysilane expressed, the silicon compound 
which has at least two SiH radicals in the (B) molecule, hardenability constituent containing (C) 
hydrosilylation catalyst. 

[Claim 3] (A) CH2= — the silsesquioxane oligomer obtained by carrying out the cohydrolysis of 
one sort or two kinds or more of trichlorosilanes expressed with CHSiCI3 (vinyl trichlorosilane) 
and RS.CI3 (R is the alkyl group or aryl group of carbon numbers 1-20.), the silicon compound 
wh.ch has at least two SiH radicals in the (B) molecule, and the hardenability constituent 
containing (C) hydrosilylation catalyst. 

[Claim 4] (A) The vinyl trialkoxysilane expressed with CH2=CHSi (OR')3 (inside of formula and 
R' is the alkyl group of carbon numbers 1-4.), and RSi(OR') 3 (inside of formula and R' is the 
alkyl group of carbon numbers 1-4.) R is the alkyl group or aryl group of carbon numbers 1-20 
The silsesquioxane oligomer obtained by carrying out the cohydrolysis of one sort or two kinds 
or more of trialkoxysilane expressed, the silicon compound which has at least two SiH radicals 
in the (B) molecule, hardenability constituent containing (C) hydrosilylation catalyst. 
[Claim 5] (A) The silsesquioxane oligomer obtained by hydrolyzing CH2=CHSiCI3 (vinyl 
trichlorosilane), the silicon compound which has at least two SiH radicals in the (B) molecule 
the hardenability constituent containing (C) hydrosilylation catalyst. 

[Claim 6] (A) The silsesquioxane oligomer obtained by hydrolyzing the vinyl trialkoxysilane silane 
expressed with CH2=CHSi (OR')3 (inside of formula and R' is the alkyl group of carbon numbers 
1 4.), the silicon compound which has at least two SiH radicals in the (B) molecule, the 
hardenability constituent containing (C) hydrosilylation catalyst. 

[Claim 7] (A) Hardenability constituent of claims 1-4 containing (E) silanol condensation 
catalyst other than - (C) component given in any 1 term. 

[Claim 8] (A) Hardenability constituent of claims 1-4 containing the polyfunction^ cross linking 
agent in wh.ch (F) silanol condensation other than - (C) component is possible given in any 1 
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term. 

[Claim 9] (A) As opposed to the silsesquioxane oligomer 100 weight section which is a 
component The hardenability constituent of claim 1-6 which the organic solvent of the 20 - 200 
volume section was made to dissolve or distribute to homogeneity given in any 1 term By 
holding for 8 hours or more and carrying out a temperature up gradually or continuously in 20- 
400 degrees C after that at temperature lower than the boiling point of the used organic solvent 
The production approach of the Plastic solid characterized by making hydrolysis and 
condensation reaction, and hydrosilylation (addition) reaction of a silanol group and/or an alkoxy 
silyl radical perform in synchronization. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the production approach of the Plastic solid 
using the hardenability constituent and it which are hardened by the hydrosilylation reaction of 
hydrolysis and the condensation reaction of the silsesquioxane oligomer which has a vinyl group 
in a side chain, and the silicon compound which has a SiH radical in intramolecular. The word of 
"silsesquioxane" means the siloxane whose ratio of the oxygen atomic number to a silicon 
atomic number is 1 .5 on these specifications. 
[0002] 

[Description of the Prior Art] It is indicated by JP,56-1 51 731 ,A as silsesquioxane oligomer 
which has a reactant substituent in a side chain. As a reactant substituent, the vinyl group or 
(meta) the acryloxyalkyl radical is examined, and styrene graft silsesquioxane is compounded by 
carrying out the anionic polymerization of the styrene. However, about the production approach 
of a thick Plastic solid with the dynamics property which hardened material production using a 
hydrosilylation reaction with the compound which has the vinyl group and SiH radical of a 
silsesquioxane oligomer side chain is not reported at all, and can be applied as a heat-resistant 
structural material, there was no place taught in any way. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the 
production approach of the Plastic solid using a new silicon system hardenability constituent 
and new it applicable as a heat-resistant structural material. 
[0004] 

[Means for Solving the Problem] this invention — (A) CH2= — it is related with the 
silsesquioxane oligomer obtained by carrying out the cohydrolysis of one sort or two kinds or 
more of trichlorosilanes expressed with CHSiCI3 (vinyl trichlorosilane) and RSiCI3 (the alkyl 
group or aryl group of carbon numbers 1-20 in which R may have a substituent among a 
formula.), the silicon compound which has at least two SiH radicals in the (B) molecule, and the 
hardenability constituent containing (C) hydrosilylation catalyst. 

[0005] Moreover, this invention is the vinyl trialkoxysilane expressed with (A) CH2=CHSi (OR')3 
(inside of formula and R' is the alkyl group of carbon numbers 1-4.), and RSi(OR') 3 (inside of 
formula and R' is the alkyl group of carbon numbers 1-4.). R is the alkyl group or aryl group of 
carbon numbers 1-20 which may have a substituent. It is related with the silsesquioxane 
oligomer obtained by carrying out the cohydrolysis of one sort or two kinds or more of 
trialkoxysilane expressed, the silicon compound which has at least two SiH radicals in the (B) 
molecule, and the hardenability constituent containing (C) hydrosilylation catalyst. 
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[0006] 

[Embodiment of the Invention] The (A) component of this invention made in order to attain the 
aforementioned purpose CH2= — CHSiCI3 (vinyl trichlorosilane) and RSiCI3 (the alkyl group of 
the carbon numbers 1-20 in which R may have a substituent among a formula, or an aryl group 
— ) or it is the silsesquioxane oligomer obtained by carrying out the cohydrolysis of one sort or 
two kinds or more of trichlorosilanes expressed — or CH2=CHSi (OR')3 (inside of formula, and 
R' — the alkyl group of carbon numbers 1-4 — ) The vinyl trialkoxysilane expressed and 
RSi(OR') 3 (inside of formula and R' is the alkyl group of carbon numbers 1-4.) R is the alkyl 
group or aryl group of carbon numbers 1-20 which may have a substituent. It is the 
silsesquioxane oligomer obtained by carrying out the cohydrolysis of one sort or two kinds or 
more of trialkoxysilane expressed. 

[0007] As R in the above-mentioned formula, for example, methyl, ethyl, n-propyl, i-propyl, n- 
butyl, t-butyl, isoamyl, n-octyl, an alkyl group like n-nonyl, phenyl, tolyl, mesityl, an aryl group 
like naphthyl, etc. can be mentioned, and a methyl group or a phenyl group is desirable. As for a 
methyl group/phenyl group (mole ratio), five or less are desirable from the point of hardenability 
and a dynamics property, further three or less are desirable, and 1-2 are the most desirable, 
silsesquioxane oligomer — setting — the amount of vinyl groups of all side chains — 5-90- 
mol % — desirable — 10-70-mol % — it is 20-50-mol % still more preferably. Although 
especially the range of the molecular weight of the obtained silsesquioxane oligomer is not 
limited, 100,000 or less are desirable from the point of solvent solubility, further 50,000 or less 
are desirable, and 10,000 or less are the most desirable. 

[0008] As a solvent used in the case of a cohydrolysis, a halogen system like alcoholic systems, 
such as aromatic series systems, such as ketone systems, such as ether systems, such as 
diethylether, a tetrahydrofuran, and dioxane, a methyl ethyl ketone, a diethyl ketone, and methyl 
isobutyl ketone, benzene, toluene, and a xylene, a methanol, and ethanol, chloroform, a 
methylene chloride, and a carbon tetrachloride is suitable. The amount of the solvent used can 
be chosen from about 0.5 to 20 part by volume, and the large range to silanes 1 part by volume. 
The water used for a cohydrolysis can be used in 1 - 10 molar quantity and the large range to 
one mol of silanes. Reaction temperature can be chosen from the range from -78 degrees C to 
the reflux temperature of a use solvent. When chlorosilicanes are used, 10 degrees C or less of 
reaction temperature are desirable in order to control gelation. As a catalyst at the time of 
condensation, amines, such as the hydroxide of alkali metal, such as a sodium hydroxide, a 
potassium hydroxide, a lithium hydroxide, and cesium hydroxide, triethylamine, 
diethylenetriamine, n butylamine, p-dimethylamino ethanol, and triethanolamine, and the 
quarternary ammonium salt like tetramethylammonium hydroxide can be used. 
[0009] The compound shown below can be especially used for the silicon compound which has 
at least two SiH radicals in the molecule which is the (B) component of this invention without a 
limit. 

HSiR2-X-SiR2H(1) 

HSiR2H(2) 

HaSiR(4-a)(3) 

H(a-1)SiR(4-aHX)m (SiRH)n SiR(4-a)H(a-1)(4) 
R'-(X)m(SiRH)(n+2)-R'(5) 

[X-SiR(4-a)H(a-2)](n+2)(6) 

(R expresses the univalent organic radical of carbon numbers 1-20 among a formula, and R' 
expresses hydrogen or a univalent organic radical.) X expresses a divalent radical, in a, the 
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integer of 3 or 4 and n express the integer of 0-30, and m expresses the integer of 1-31. The 
hydrosilane expressed or three or more hydrogen on a ring is SiR2H, SiRH2, and SiH3 (R 
expresses the univalent organic radical of carbon numbers 1-20.). The hydrosilane which 
consists of a permuted ring and this substituent can be used preferably. At least one kind of 
these compounds may be used two or more kinds. As a univalent organic radical of the carbon 
numbers 1-20 in formula (1) - (6), methyl, ethyl, n-propyl. i-propyl. n-butyl. t-butyl, isoamyl, n- 
octyl, n-nonyl, phenyl, a trimethylsiloxy radical, etc. are mentioned, for example, and a methyl 
group and a phenyl group are desirable. The structure which specifically shows divalent radical:X 
in a formula (1), (4), (5), and (6) below is mentioned. 
[0010] 
[Formula 1] 



CH 3 
— C— 



4CH^ -CH- 

n = l~4 , CH3 , CH3 



-c-c- 

CH 3 




XT 







-CH 2 -\ J—CH 2 - 





CH 3 

— O— — O-Si-O— 
» CH3 



H 

— O-Si-O- 
CH 3 





(n expresses the integer of 1 -4 among a formula.) It is 
[001 1] among these. 
[Formula 2] 

-to* -O- , XX 



0 = 1-4 





9H 3 
— O-Si-O- 
CH 3 
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( — Me expresses a methyl group among a formula and n is the same as the above.) it is 
desirable. Furthermore, 
[0012] 
[Formula 3] 




(n is the same as the above among a formula.) Especially, it is desirable. Hydrogen or a univalent 
organic radical in a formula (5): R' is specifically hydrogen, methyl, ethyl, phenyl, a 
trimethylsiloxy radical, etc., and especially its hydrogen is desirable. (B) As an example in which 
a component is desirable, it is 
[0013]. 
[Formula 4] 




Me Me 

H-Si-O-Si-H 

9 9 

H-Si-O-Si-H 
Me Me 



( — the inside of a formula, and Me — the above — the same — Ph expresses a phenyl group.) 
— the structure shown can be mentioned. 

[0014] Moreover, it can use without a limit especially as a (B) component also about the silicon 
system macromolecule which has a SiH radical in an end. As for the ratio of all the SiH/Si-vinyl 
groups that participate in the addition reaction in the hardenability constituent of this invention, 
0.5-5 are desirable, 0.6-3 are still more desirable, and 0.8-especialIy 2 are desirable. 
[0015] The hydrosilylation catalyst which is the (C) component of this invention has a desirable 
neutral platinum catalyst in order to advance a hydrosilylation reaction, and hydrolysis and the 
condensation reaction of alkoxysilane with sufficient yield by the one pot, without producing the 
by-product which is not desirable. As a neutral platinum catalyst, a platinum-organic compound 
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complex, a platinum-organic functionality siloxane complex, a platinum-diolefin compound 
complex, etc. can be used. A platinum-vinyl siloxane complex, a platinum-acetylacetonato 
complex, a p.atinum-deca diene complex, etc. are desirable. Although there is espeaal.y no tan* 
as an amount of catalysts, it is good for using in the range of 10-1 to ten to 8 mo. to one mo. of 
SiH radicals to use in the range of 10-3 to ten to 6 mol at best still more preferably. 
[0016] In addition to the neutral platinum catalyst which is the (C) component of th.s mvenfon, 
the reaction rate of a hydrosily.ation reaction can be controlled by combinat.cn w.th a harden.ng 
inhibitor depending on the case, and it becomes possible to advance a hydros.lylat.on react.cn, 
and hydrolysis and the condensation reaction of alkoxysilane in synchronizat.cn As such a 
hardening inhibitor, the compound which has an aliphatic series unsaturated bond an organ.c 
phosphorous compound, an organic sulfur compound, a nitrogen content compound, a t.n 
system compound, organic peroxide, etc. can be used. As a compound wh.ch has an ahphafc 
series unsaturated bond, maleates, such as propargyl alcohol, an en-Inn ^°^ d ^ 
dimethylma.ate. etc. are mentioned. As an organic phosphorous compound. Tor, ORGANO 
phosphoretted hydrogen. JIORUGANO phosphoretted hydrogen. ORGANO Foss John^the Tor. 
ORGANO FOSU fight, etc. are mentioned. As an organic sulfur compound, th e O RG ANO 
mercaptan a JIORUGANO sulfide, a hydrogen sulfide, benzothiazole. a benzoth.azole J SARU 
fight etc are mentioned. As a nitrogen content compound, ammonia, the 1-3rd class a.kylam.ne. 
arylamine. a urea, a hydrazine, etc. are mentioned. As organic peroxide. G t-butyl perox.de. 
dicumyl peroxide, benzoyl peroxide, perbenzoic-acid t-butyl, etc. are menfoned 
[0017] Next, the (E) component and the (F) component which can be used by th.s .nvent.on are 
explained For the silanol condensation catalyst of the (E) component which can be used by th.s 
invention Although what has various acid catalysts, a well-known alkali catalyst or a we I - 
known organometallic compound etc. can be used widely and it is not restncted especially, 
conventionally as the example A hydrochloric acid, a sulfuric acid, a nitnc ac.d, an acefc ac.d. a 
phos horic acid, phosphoric ester, the activated Cay. ferric ch.oride. a boric ac.d. tr.fluoroacet,c 
acid, trifluoro methysulfonic acid, para toluenesulfonic acid, etc. are mentioned as an ac.d 
catalyst As an alkali catalyst, the alkoxide of the hydroxide of alkal. metal or alkal.ne earth 
metal, alkali metal, or alkaline earth metal, tetra-alkylammonium hydrox.de. 
tetraalkylphosphonium hydroxide, an amine compound, etc. are mentioned. As an amine 
compound, for example A pyridine, picoline. a lutidine. pyrazine. Piperidone. a p.pend.ne. a 
piperazine. a pyrazole, pyridazine. a pyrimidine. A pyrrolidine, a butylam.ne an octyl am.ne. a 
lauryl amine, dibutyl amine. Monoethanolamine. triethylenetetramine. an oleyl am.ne, 
Cydohexylamine, benzy.amine. diethy.amino propylamine. Xy.y.ene diam.ne. ^hy'ened.amu.e 
guanidine. diphenylguanidine. 2, 4, 6-tris (dimethyl aminomethy.) phenol, a 
morpholine. 2-ethy.-4-methy.imidazo.e. 1 . 8-diazabicyc.o [5. 4. 0] undecene -7 (DBU). Or the 
.cw-molecular-weight polyamide resin obtained from a salt, and the superfluous .pdy.rn.ne and 
the polybasic acid with a carboxylic acid etc. of these amines system compound, The s.lane 
coupling agent which has amino groups, such as a resultant of a superfluous po.yam.ne and a 
superfluous epoxy compound, gamma-aminopropy. trimethoxysi.ane. and N-(beta-am.noethyl) 
aminopropyl methyl dimethoxysilane, is mentioned. Moreover, fluorine system compounds, such 
as tetrabutylammoniumfluolide. a potassium fluoride, and a sodium fluor.de, etc. can be used. 
There are organic-acid salts, such as tin. lead, zinc, iron, cobalt, titanium, alum.num. a z.rcon.um, 
and boron, an alkoxide. and a chelate in an organometallic compound catalyst this mvent.cn - 
using it - tin - a system - a catalyst - an example - ****** ~ tin - <- II -) ~ a 
methoxide - tin - (~ II ~) ~ ethoxide - tin - (~ II -) ~ two - four - a pentane - 
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JIONETO — tin — ( — II — ) — octoate — an acetic acid — tin — ( — II — ) — dibutyl — tin - 

- JIRAU — a rate — dibutyltin malete — dibutyl — tin — diacetate — a naphthenic acid — tin 

— dibutyl — tin — oxide — phthalic ester — a reactant — dibutyl — tin — diacetyl — 
acetonato — etc. — mentioning — having . As an example of the zinc system catalyst used by 
this invention, dimethoxy zinc, diethoxy zinc, zinc methoxy ethoxide, zinc 2, 4-pentane 
JIONETO, zinc acetate, and zinc 2-ethylhexanoate, formic-acid zinc, methacrylic-acid zinc, and 
zinc neo decanoate, zinc undecylenate, octylic acid zinc, etc. are mentioned. As an example of 
the iron system catalyst used by this invention, they are iron (III) benzoylacetonate and iron (III). 
Ethoxide, iron (III) 2, 4-pentane JIONETO, iron (III) trifluoro pentane JIONETO, octylic acid iron, 
etc. are mentioned. As an example of the cobalt system catalyst used by this invention, cobalt 
(II) 2, 4-pentane JIONETO, cobalt (III) 2, 4-pentane JIONETO, etc. are mentioned, for example. 
As an example of the titanium system catalyst used by this invention, diisopropoxybis(ethyl 
acetoacetateXitanium, diisopropoxybis(methyl acetoacetate)titanium, JIISO propoxy screw 
(acetylacetone) titanium, dibutoxy screw (ethyl acetoacetate) titanium, etc. are mentioned, for 
example. As an example of the aluminum alkoxide used as a catalyst in this invention, aluminum 
TORIISO propoxide, the 2nd butoxide of aluminum NIUMUTORI, the aluminum JIISO propoxy 
2nd butoxide, alminium diisopropoxide acetylacetonato, the 2nd butoxide acetylacetonato of 
aluminum NIUMUJI, alminium diisopropoxide ethyl acetoacetate, the 2nd butoxide ethyl 
acetoacetate of aluminum NIUMUJI, etc. are mentioned. As an example of the zirconium system 
catalyst used as a catalyst in this invention Specifically Zirconium tetra-butoxide, zirconium 
tetra-isopropoxide, A zirconium tetra-methoxide, zirconium tributoxide monoacetyl acetonate. 
Zirconium bis-butoxide monoacetyl acetonate, zirconium monobutoxide tris(acetylacetonate), 
Zirconium tributoxide monoethyl acetyl acetate, zirconium di-butoxide bis-ethylacetoacetate, 
Zirconium monobutoxide tris(ethylacetoacetate), zirconium tetra-acetylacetonato, zirconium 
tetraethyl acetoacetate, etc. are mentioned. As an example of the boron alkoxide catalyst used 
by this invention, a boron methoxide, boron ethoxide, boron n-butoxide, etc. are mentioned. If 
these catalysts may use one kind independently and do not interfere, they may use two or more 
sorts together. It is a neutral organometallic compound, and a desirable catalyst specifically has 

a titanium system and a desirable aluminum system catalyst, and is more desirable especially. 
[ of a titanium system catalyst ] If it illustrates concretely, Ti(OH-Pr)2 2 (acac), Ti (0-n-Bu)4, 
Ti (OMe)4, and Ti(O-i-Pr) 4 grade can be mentioned. The amount of the catalyst used is 0.01 - 
20 weight section to the silsesquioxane oligomer 100 weight section, is 0.3-10 preferably, and is 
0.5 - 6 weight section most preferably. 

[0018] The polyfunctional cross linking agent in which silanol condensation of the (F) 
component in this invention is possible can use the compound shown below. 
RO[Si(OR)20]nR (7) 

(R is a univalent organic radical among a formula.) n is an integer with which 1<=k<=7 is filled. If 
it illustrates concretely, Si (OEt)4, MeSi (OMe)3, Si (OAc)4, MeO[Si(OMe)2 O] n Me (n = an 
average of 3-6), EtO[Si(OEt) 20] nEt (n = an average of 3-6), etc. can be mentioned. As a 
compound expressed except a formula (7), it can reach Ph2Si (OH)2, PhMe2SiOH, Ph2MeSiOH, 
and PhSi(OH)3, and the low-molecular-weight oligomer, Me3SiOH, MeSi (OH)3, its low- 
molecular-weight oligomer, etc. can be mentioned. (F) The amount of the component used is 5 - 
50 weight section to the silsesquioxane oligomer 100 weight section, and is 10-50 weight 
section preferably. Under in 5 weight sections, when this is almost ineffective and 50 weight 
sections are exceeded, it is because a hardened material becomes brittle. 

[0019] Moreover, in this invention, the compound which has vinyl groups various for the purpose 
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which raises the dynamics property of a hardened material can be used together and used. The 
compound specifically shown below can be mentioned. 
[0020] 
[Formula 5] 



Me / = x Me Ph /== P* 

rfcOfcv rtO-l 



Me v 



Me z— /=v Me 



Me 



Me 

* Me 




i 

Me 



Me Me 
■ « 

Si-O 

6 o 



^Si-O-Si-^ , ^ Si^ 




Moreover, a silica system bulking agent can be used in order to raise a dynamics property. As a 
silica system bulking agent, the silica powder processed by the water silica of impalpable 
powder the anhydrous silica, and various finishing agents is mentioned. The amount of the s.l.ca 
system bulking agent used has desirable 5 - 30 weight section to the silsesquioxane oligomer 
1 00 weight section. 

[0021] An organic solvent can be used in order to mix to homogeneity the component wh.ch 
constitutes the constituent in the hardenability constituent of this invention furthermore. It is 
desirable that this organic solvent fully dissolves silsesquioxane ladder polymer, and water can 
be dissolved to some extent. As such an organic solvent, halogen system solvents, such as 
ester solvent, such as ketone solvent, such as ether system solvents, such as hydrocarbon 
system solvents, such as benzene and toluene, a tetrahydrofuran, 1,4-dioxane. and diethylether. 
an acetone, and a methyl ethyl ketone, and ethyl acetate, chloroform, a methylene chloride, and 
1 2-dichloroethane, can be used suitably. These solvents can also be used as two or more kmds 
of mixed solvents. As such a solvent, a tetrahydrofuran and chloroform are desirable. The 
amount of the organic solvent used is 20-200ml to silsesquioxane oligomer 100g. and is 60- 
120ml preferably. This is because it becomes the dissolution of silsesquioxane oligomer is 
difficult and difficult in less than 20ml to produce the hardened material which has neither air 
bubbles nor a crack when it exceeds 200ml. 

[0022] Next the production approach of a Plastic solid is described. In case heat hardening of 
the hardenability constituent of this invention is carried out. the cure rate by condensation, the 
volatilization rate of the volatile matter from a system, the diffusion rate of the volatile matter 
which remains in a system, etc. can be well balanced by controlling a programming rate, and a 
Plastic solid can be produced, without generating a crack remarkable to the hardened material 
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formed. The temperature up of this hardenability constituent carries out, and at the 
temperature of about 20-50 degrees C lower than the boiling point of the used organic solvent, 
a way holds for 8 hours or more, and carries out a temperature up 20-400 degrees C after that 
gradually [ it is desirable and ] in 20-250 degrees C, or continuously. A thick Plastic solid is 
producible by carrying out heat hardening, slushing this hardenability constituent into the mold 
which stuck the polyimide film with the double-sided tape, for example, covering, putting 
horizontally in hot air drying equipment, and raising temperature gradually. A polyimide film is 
stuck for the mold-release characteristic of a hardened material being good, and being in the 
middle of hardening, separating from a mold easily, even if a hardened material contracts, and 
being hard to produce a crack. Heat hardening is good to carry out a temperature up gradually 
or continuously in 20-400 degrees C. Moreover, when carrying out a temperature up 
continuously, it is desirable to carry out a temperature up gradually at the rate of below 5 
degrees C / hr. If desirable gradual temperature up conditions are illustrated, the conditions 
which carry out heat hardening in the order which says at 100 degrees C for 8 to 24 hours, and 
it says is 12 - 7Q hours at 150 more degrees C will be mentioned at 80 degrees C by 50 
degrees C for 8 to 24 hours for 8 to 24 hours. According to a physical-properties improvement 
or the application purpose, you may heat-treat further after heat hardening. As the condition, it 
is a 150-450-degree C temperature requirement, and can carry out in inert gas, such as 
nitrogen and an argon, or under reduced pressure among air. 

[0023] The silicon system macromolecule hardened material manufactured by this technique In 
the electrical and electric equipment and the electronic field, heat-resistant adhesives, the film 
for liquid crystal, a polarization film, A phase contrast film, a TAC film, the improvement film in 
an angle of visibility, a color filter, A transparent conductive film, ACF, the liquid crystal 
orientation film, a plastic film substrate, The spacer for liquid crystal, the photoresist for liquid 
crystal, a diffusion plate (film), a prism sheet, A reflecting plate, AR film, a pressure-welding 
connector, a **** connector, the photosensitive layer insulation ingredient for printed circuit 
boards, A thermosetting layer insulation ingredient, resin attachment copper foil, liquefied 
solder-resist, and electrodeposition resist, DRF, the film for FPC, the masking tape for PWB, 
the photoresist for semi-conductors, A layer insulation ingredient, BERIKURU, the passivation 
film, a back glide tape, A dicing tape, closure goods, a TAB tape, a LOC tape, a camcorder 
mechanical-component mechanism, A DAT mechanical component, a stereo cassette 
mechanical component, a CD-LD deck mechanism, a keyboard switch, A printer, tractor 
components, a copying machine gear, IC card reader, FD shutter, It can use for a washing 
machine gear, a cleaner gear, kettle pot components, microwave oven components, the 
mechanism element for atomic energy, the electronic parts for oil fields, an IC socket, a printer 
bearing, a card holder, the components for information personal digital assistants, the polymer 
film for magnetic tapes, etc. 

[0024] the optical field — an audio — it can use as substrate ingredients, such as a plastic 
optical fiber for a code, copying machine wiring, car-navigation system wiring and medical- 
application lighting / display, a disk substrate ingredient for CD-LD-DVD-MO, and a solar 
battery, and a super-thin monitor and a small high performance projector and the display 
ingredient overly for a large-sized display. Moreover, it can use as a wear-resistant coating 
agent of various optical materials. 

[0025] In the energy related field, it can use as energy related facility ingredients, such as 
members for fuel cells, such as charges of rechargeable battery material, such as charges of 
new stationary-energy-storage system material, such as a superconduction storage system, 
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and a lithium ion battery, a lithium-polymer battery, a nickel hydoride battery, an air zinc cell, 
and a solid oxide type, a melting carbonate mold type, a phosphoric acid mold, an amorphous 
solar cell, a polycrystal solar battery and the member for single crystal solar batteries, and a 
cogeneration system, an efficient gas turbine. 

[0026] In construction and the engineering-works related field, a particle board, a bone agent, 
admixture, shuttering and a shuttering sheet material, The coating for traffic signs painted on 
the road, the coating for concrete protection, a vibration-deadening coating, a special 
waterproofing coating, A weatherproof coating, a retroreflection coating, the adhesives for a 
stone, glass, and metals, the charge of a sealing material, A high performance thin fire-proof- 
protection ingredient, ceramic system nonflammable paper, high fire prevention and fire- 
resisting material for an asbestos alternative, Foaming heat insulators, such as a waterproofing 
panel and a charge of gas conditioning building-materials material, and a vinylidene-chloride 
system, an urethane system, a phenol system, a polypropylene system, a styrene system, a 
silica system, a compound-die laminating rubber base-isolating device and magnetic rubber 
noise insulation and high-damping materials, such as a compound quake-absorbing plate, super- 
elasticity polyurethane rubber system vibration, and an impact absorbent, — It can use as one 
component of a flat type compound-die wave absorber, electromagnetic-shielding glass, panel 
material the MAG and the charge for electromagnetic wave shielding, a permeable ceramic style, 
a wastewater nature roadbed, rolled concrete pavement material, a pons truss, and a soil 
texture amelioration material and the charge of soil texture stabilizer material. It can use for an 
aluminum sash stationary plate, toilet peripheral-device components, water meter components, 
a gas box cock, gas hose joint, blind components, etc. 

[0027] In the transportation related field, the engine circumference components an automobile 
and for aircrafts, a radiator tank, An electric equipment article, lamps, panels, tools, foil, a 
radiator grill, Exterior parts, a gear, the Rota arm, bearing TENA, a windshield-wiper-motor 
system gear, An auto antenna system, a door-lock actuator, a remote control door mirror, It 
can use for clips, a carburetor gasoline float, a regulator handle, an outer door-handle 
GIASUTORATO washer, jet engine components, a power control clutch, the bearing connector 
for door hinges, a bracket, etc. 

[0028] It can use for a transport-airplane roller, a transport-airplane moderation device, a table 
top chain, a pneumatics joint, clock components, micro printer components, band-conveyor 
bearing, hydraulic-pump sealing, the piston ring, vane bearing TENA, the components for semi- 
conductor Rhine manufacture, the electrical part for oil fields, a pump components valve seat, a 
hydraulic seal back-up ring, etc. in the machine related field. 

[0029] In the medical-application related field, it is possible to use as one components, such as 
a dialyzer, an inhaler, a physic container, the artificial dialysis film, a syringe, the supply for 
dentistries, a syringe cylinder, a contact lens sterilization container, an artificial joint, an 
artificial bone, components for remote medical treatment devices, device components for care, 
photo-curing dental materials, and antibacterial, an anti-mold ingredient. The field of the 
invention of the Plastic solid of this report and an application are not restricted to the field 
mentioned above. 

[0030] Although an example is given and this invention is explained concretely hereafter, the 

contents of this invention are not limited to this. 

[0031] 

[Example] The example 1 of manufacture [(Ph/Me/Vi) permutation silsesquioxane oligomer (1) 
composition] 
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Methyl-isobutyl-ketone 500mL and 90.7g of ion exchange water were put into the 1 L4-lot flask, 
and it cooled using the ice bath. There, it was dropped, having covered [ phenyl trichlorosilane 
48.7g, methyltrichlorosilane 34.4g, and vinyl-trichlorosilane 37.2g ] it there for 2 hours. Dropping 
speed was controlled so that the maximum temperature under dropping became 10 degrees C 
or less. Stirring was continued after dropping termination for bottom 1 .5 hours of ice-cooling. 
Then, triethylamine 36mL was dropped over 30 minutes. The ice bath was removed after that 
and stirring was continued for 3 hours. Pure water washed and it dried overnight using 
anhydrous sodium sulfate until the obtained organic layer became neutrality. White solid-state 
(1)65.3g (SiO criteria yield: 100%) was obtained by carrying out reduced pressure distilling off of 
the methyl isobutyl ketone. (1) obtained became clear [ that it is number-average-molecular- 
weight Mn=1130 and weight-average-molecular-weight Mw=3150 ] by gel-permeation- 
chromatography analysis which used polystyrene as the standard substance. Moreover, the 
amount of vinyl groups became clear [ that they are 3.4 mmol/g ] by the quantum of the vinyl 
group using dibromoethane as an internal standard. 

[0032] - Nuclear-magnetic-resonance spectrum (NMR) delta(ppm) 1.61 (bs, 0.3H) 0.19 (bs, 3H), 
5.95 (bs, 3H), and 7.25-7.70 (bs, 5H) 

The example 2 of manufacture [Vi permutation silsesquioxane oligomer (2) composition] 
Methyl-isobutyl-ketone 250mL and 48.0g of ion exchange water were put into the 500mL(s) 
flask of four lots, and it cooled using the ice bath. There, it was dropped, having vinyl- 
trichlorosilane 60.0 bet it there for 80 minutes. Dropping speed was controlled so that the 
maximum temperature under dropping became 10 degrees C or less. Stirring was continued 
after dropping termination for bottom 2 hours of ice-cooling. Then, triethylamine 18mL was 
dropped over 10 minutes. The ice bath was removed after that and stirring was continued for 3 
hours. Pure water washed and it dried overnight using anhydrous sodium sulfate until the 
obtained organic layer became neutrality. White solid-state (2)28.68g (SiO criteria yield: 98%) 
was obtained by carrying out reduced pressure distilling off of the methyl isobutyl ketone. (2) 
obtained became clear [that it is number-average-molecular-weight Mn=1500 and weight- 
average-molecular-weight Mw=5120 ] by gel-permeation-chromatography analysis which used 
polystyrene as the standard substance. Moreover, the amount of vinyl groups became clear 
[ that they are 13 mmol/g ] by the quantum of the vinyl group using dibromoethane as an 
internal standard. 

the permutation (Ph/Me/Vi) silsesquioxane oligomer (1) obtained in the example 1 of 
manufacture by the sample tubing of 130ml of examples — 23mg of 1wt%THF solutions of the 
dimethylmalate which is a storage stabilizer in a scale and there aboutg [ 3 ], 1, and 4-screw 
(dimethylsilyl) benzene 1.58g (8.1mmol) was added, and it shook lightly and mixed (it is 10Eq to a 
platinum catalyst). Then, Ti(OH-Pr) 2 (acac)290mg and 1 14mg of water which is a condensation 
catalyst were added. Finally 1 1mg (1.54x10-5 mmol/mg) of Pt-vinyl siloxane complexes was 
added, (it is 1x10 - 5Eq to a SiH radical) . Beforehand, it is thickness 25. The phi6.7cm ointment 
can which covered with the polyimide film of mum was prepared. Into this, the solution prepared 
in the above-mentioned procedure was slushed calmly. After placing this ointment can so that 
it may become level in an air forced oven, it put by covering, then, 50 degrees C / 16h, 80 
degrees C / 8h, and 100degree-C/ — heat hardening was carried out betting 150 degrees C / 
24h, and 17h (a) of hardened materials was obtained. Gel molar fraction: 100%. the gel molar 
fraction was computed by the following formulas (the following — the same). 
[0033] Gel molar fraction (%) =(weight of weight-network after [ whole ] extract)/(weight of 
weight-network before [ whole ] extract) x100 
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Die length of about 40mm and the sample for bending tests of 5mm of **** were started using 
the diamond cutter from this hardened material. The bending properties of the obtained 
hardened material were elastic-modulus:"!. 77GPa, on-the-strength:52.8MPa f and maximum 
distortion:5.5%. 

- Made in [ of a bending test ] approach Shimazu It carried out using the precision universal 
testing machine. The Measuring condition was performed according to the "bending test 
approach by the sub-sized specimen" shown in JIS (K7203). (Span: 15mm, indenter:5R, 
supporting-point:2R, test speed:0.5 mm/min) . 

Except [ all ] having set 1 and 4-screw (dimethylsilyl) benzene to 0.99g (5.1mmol) in example 2 
example 1 , it carried out similarly and the hardened material (b) was obtained. Gel molar 
fraction: 98%. The bending properties of the obtained hardened material were elastic- 
modulus:!. 66GPa, on-the-strength:51.8MPa, and maximum distortion:4.5%. 
Except [ all ] having set 1 and 4-screw (dimethylsilyl) benzene to 0.52g (2.7mmol) in example 3 
example 1 , it carried out similarly and the hardened material (c) was obtained. Gel molar 
fraction: 97%. The bending properties of the obtained hardened material were elastic- 
modulus:! .90GPa, on-the-strength:61.5MPa, and maximum distortion:4.4%. 
Except [ all ] having been referred to as 2 and 6-dimethylsilyl naphthalene 1.24g (5.1mmol) 
instead of 1 and 4-screw (dimethylsilyl) benzene in example 4 example 1, it carried out similarly 
and the hardened material (d) was obtained. Gel molar fraction: 98%. The bending properties of 
the obtained hardened material were elastic-modulus:1 .92GPa, on-the-strength:57.2MPa, and 
maximum distortion:3.3%. 

Except [ all ] having been referred to as 4 and 4-screw (dimethylsilyl) biphenyl 1.38g (5.1mmol) 
instead of 1 and 4-screw (dimethylsilyl) benzene in example 5 example 1, it carried out similarly 
and the hardened material (e) was obtained. Gel molar fraction: 98%. The bending properties of 
the obtained hardened material were elastic-modulus:1.68GPa, on-the-strength:46.8MPa, and 
maximum distortion:3.3%. 

Vi permutation silsesquioxane oligomer (2) obtained in the example 2 of manufacture by the 
sample tubing of 630ml of examples — 37mg of 1 wt%THF solutions of the dimethylmalate which 
is a storage stabilizer in a scale and there aboutg [ 2 ], 4, and 4-screw (dimethylsilyl) biphenyl 
3.51 g (13mmol) was added, and it shook lightly and mixed (it is 10Eq to a platinum catalyst). 
Then, Ti(O-i-Pr) 2 (acac)260mg and 76mg of water which is a condensation catalyst were 
added. Finally 17mg (1.54x10-5 mmol/mg) of Pt-vinyl siloxane complexes was added, (it is 1x10 

- 5Eq to a SiH radical) . Beforehand, it is thickness 25. The phi6.7cm ointment can which 
covered with the polyimide film of mum was prepared. Into this, the solution prepared in the 
above-mentioned procedure was slushed calmly. After placing this ointment can so that it may 
become level in an air forced oven, it put by covering, then, 50 degrees C / 16h, 80 degrees C / 
9h, and 100degree-C/ — heat hardening was carried out betting 150 degrees C / 24h, and 22h 
(f) of hardened materials was obtained. Gel molar fraction: 100%. The bending properties of the 
obtained hardened material were elastic-modulus:2.53GPa, on-the-strength:29.7MPa, and 
maximum distortion:!. 2%. 

Permutation (Ph/Me) silsesquioxane oligomer 3g (Ph/Me=1/2) was used for the sample tubing 
of 130ml of examples of a comparison, and the hardened material was produced on the same 
conditions as an example 1. The obtained hardened material cannot cut down the weak test 
piece for bending tests, and its gel molar fraction was also as low as 65%. 
[0034] 
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[Effect of the Invention] The rate of high elasticity and a high intensity silicon system hardened 
material can be manufactured using the hardened material offered by this invention. 
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H-Si-O-Si-H 

9 9 
H-Si-O-Si-H 

Me Me 



C0014] g/c s i Hatstawcj*-?*- jmimft 
^tc-x>rk (B) mfttvxm< t cftmts:<m^z>tt 

•5>-r^T©S iH/Si -tf-A-gOtbttO. 5~5*S 
Sf*L,<. 0. 6~3^?6Kj(fiK . 0. 8~2# 
«f«C#*IA». 30 

[0 0 15] #IKB© (O j&#-e*£fc Fn^yjMb 
S4^». U < ttl>HI*JSB»**C * C i tt < b h* P 

> y julrjc tju a * ->->7 >©jjn*#js? • ffi^jsis 

RUSfcO**. SiHllmoKCMOtlO-'-lO- 40 
mo l©«HT?flJC»S©a«J:<, S 0 < It 1 0 
- J ~ lO-'mo 1 ©Iltlt,>S©*J:C>. 
[0016] *I6BJ© (C) fiS^r-*4*tta^Mii{c 

jjpit r . m-sic z-ox mm wmm t am&-£t>wc <t 

OtFBJ"J ;KbJStS©Sl£jiK?:*iJ®-r 4C4 aWr 
b Kn^y;HbSiEir;i/3*i">7>©fin*^'P 

©<fc 9 fcBMfc»«ai iu. JBisupFftfirtg^* s 
fb^j. «*y>{b£«j. =fwu*$ffc£fr ssr^w 



it. *)l1fSjt)l>t>-7$>. V>*)Vi3sx>\,7 j F. % 

t^7, l~3 87;l/*;l'T5X ry-JUT5>. 
JR. b F5y>«&*»W6tia. fflKIIWtSiOr 

F. F. a$fif»t-^« 

[0017] ^cc*:»wr«rar* c i©m*s ( e ) 
cf) jsatc-sii-oNiirs. *isMtiBi-c? 

S (E) ft^^? ^~*|g£N«gtCtt. &«&8$$g. 
T U MKI. l>U*W£«Mb«W& £"©S£3fc&*H 

mm. mm, y>^, uvsixf*. rsi?fea±. 

6tt£„ 7 A'fJ VfOmt LTBMi«7^* y£JS&3 

i^Kr** y±5a^Ji©7j<^b!B5. r;u* y£ii&&i> 

ttT^U* , }±M£m<D7}l<z'*i' F» fh77W7 
yti^AhFP + ^F, f h77^7*X7*i 



(6) 

9 

e^/-^ fc*y^>, tri/5 5/> % b'a yy 
^W7$X **?*)iT^y, ?yv)i>T$y. 

^F55>, ^U-OUT^X ->^P^^7^>, 
^?*x;i^7xt;> x 2, 4, (i?-**^ 

7^^W) 7x/-Jk N-y^il/* 10 

;b*y>, 2-x^;U-4 a= #V-;k 1, 

C5, 4, 0] £>fH2>- 7 (D 
BU) % *Sl^«Ctie»T5>^k^©^^#>M«c 

{£#;?ffi V T 5 F«fJIB. JHttO* 'J7^>ii^> 

->->^>, N- ( /S - T ^ VXfJl/) y y'U tVby 

£<Dmwm&. T)^*zsb\ *u-f#**. 

T*Wf5<l«)«l©W*«iLtlt M (ID ^F* 
VF, 18 (II) xF*^F, m (II) 2, 4 — 

K IS (II) Fx- K BIAM (ID , ^ 

7tFt-F^<bW?)n5o 
*ftk«©ftf*W±LTtt, y> ^F^> 
iiS^h^xF^i/F, ffiiS2, 4--^>£> 

f. +^ffiis, jt**v*wmt&* &m**r*s*- 

(m) ^>^^T-feF*-F, ft (m) xh+u- 
A F\ ft (HI) 2, 4-^>£>^;i-*- F, ft (II 
i) F»;7Wa^>j?>^-F, tf^Ji'Kftfc 40 

OTte. WUi, ny^Uh (II) 2, 4--^>£ 
K :a^;bh (III) 2, 4 

^(DJIft^cbUTkJ:, Wi^^V^D^yk^ (T 
-fe hit®x^;b) y^V^^+yt^ (THz 

Uli^^W 5^>, y^fy^^yb^ (T*fe^ 
;bT-fch>) ^£>, ^^h+iyfy; (TtFitli^ 

lt»^tl57Jl/U')A7Jl'3*y KO^rft^i L 50 



2001-89662 

10 

ttt, 7;Rx')AF , HV^O# : fyF\ T^x*? 
Ah'JH2^ht^F, 7;l/^')Ay^y7 , n^y 

**T-feh:J--K 7;^x-5A^2^h+yFTt 
^Jl/T-fe F:T— K 7^$x«)AW y:/P#*5/F:t 
^;l/T-te F7-fef- F, 7;^x-5AS/I2^h^> F 

Wilttt, ^titfjfctt, ^I^x^a^F^F*^ 
F\ ^jl/^^Af F^-fvy'o^yF, tP;U^x^ 
Arh7^ F^yF, ^n^»jAF U^h+^F^^ 
T-tmT-kbi--h. ^l/n^.'JAb^^F+y'F* 
y7t^;l/7-feFt-F, ^n^^A^ey^F+y'F 
F'JX7-fe^7-feFt-F t ^x^AF^Ft 
^F^yx^l/7^f^7-fef-F, ^3->)Ay^ 
F + yFbXxW7-feF7-fer-F, y;l/3^>)A^ 
F+^> F F ^xf;I/7-b F7tf- F , $^3x 
•)AfF77-fe^7-trFt-F, y^^^ArF^ 
xf;l/7-fe F7i2f - F&i'W 6ii5o 

fflrs*^3Rr^3*^F«a«oft»«iur», ftf? 

=Rtt WK: tt * * >3Rfe<fc 5 x -> A%ttfflC#c*7g 0 
<, ttfc^^y^l^UWJt^ 
-r&&6tf, Ti (O-i-Pr), (acac) 2 v 
Ti (O-n-Bu), , Ti (OMe) « , Ti (O 
-i-Pr) 4 «WSCtmS. ft4J«<D<g!fflS 

w^nz^+^^if >*y 1 o oit»c^it 

0. 0 1^2 0mfiSP"C*D, »*l<»0. 3-10 
T\ **>#*1,<B:0. 5-6SSSBr*£ 0 
[0018] *fBWCC*5WS (F) Wy7/-« 

RO [S i (OR) 2 Ol „R (7) 

fc-riHfrr**. ) *(*wcc«s%-r*tt6«, s i (o 

E t ) « % MeSi (OMe) 3 . Si (OAc) 4 % 
MeO[Si (OMe), O] „ Me (n=¥*£3- 
6), EtOtSi (OEt),0].Et (n=^3 

-6) 5£ (7) «?frasn 

^Yb^ibr^, Ph 2 Si (OH) 2 , PhMe 2 S 
iOH. Ph 2 MeSiOH, PhSi (OH) jMfe 
<fcCf*<Offi»T-a*yr2^-, Me 3 SiOH, MeS 
i (OH) jRCJffOM^ltyiv^^PfS 

ci*t«5. (F) f&fr<Di$>mm&^)i>'tex***y- 

>^yrfv- 1 0 OSfiglUtStLT 5-5 OmSgPT'^) 
0. L,<5J 1 0-5 0mfi^T'$)^ o Ctxii, 



(7) $$m2 0 0 1 -89 6 6 2 
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[0019] * tc*mWVf l ZmitW<Dt)mft&*:ft±.Z [0 02 0 ] 




Me 




Me 
Me 




Me Me 

# o o * 

* Me Me * 




*r* f y * . zmskmumm-c mm s n/c ^ 
y &h*. y *^^E«S"j©«ffi* 

^jn2x+^-+iJ->*yd-v- 1 o oaagp^u 30 
x 5 ~ 3 o m&mmt i> ik 
[0021] § wc&ftw<Dm<mmm<m< l ct<s^xiz. 
^vmimzfttirt zf&ftzxj-tcu&T s tab icmm 

ifC, •^>Hf>. h*x>fc£©IS{bJcjRjfcjg«. f" 
h7tFn77>, 1. 4 - y^-+-y->. S/i?JU- 
fvl/&<h*©x-f^l*fg$, T-feh>. y^^x^Jl/* 
h >&£-©*• h>^?g*8. Sax?)Hci'©iXf*S 40 

x £ >& £'©>» o y >^«*JfSCCffil»5 C 1 1fiX% 

«. ^HrX + *+-y->^-y3"v- 1 0 0 edcldbX 2 
0~2 0 0 m 1 -C^O , $?£U< B60-1 20mlt 
cn«, 2 0m 1 *^|-C«->^-feX + ^-+-^>^ 

y=rv-©^*JE»-c4>0. 2 o 0m i ^a^.^><tm 
ie-^^ *©&c^t^£fl£sr*©#ffi»<!:&£/c so 



[0 02 2 3 yctc. ^^©^^(coc^rai-t^. 
hn-jt^S Cited: »). «£tc«fc*fMtilK. 

^^6©»^©«^isa, S4>«:gi*rr &»!£#©& 
v»fcW«KS«te>»^[«fc 0fii.>2 0-5 0 °cgs©sisr 

8B*IBH2tJbfiB#U ^CDi2 0-4 0 0-C, $?£L<te 
2 0~2 5 0X:©«uBr©Kft&£l>t;tj£M&<j(C||fi£ 

#•5. mmcDf&mmz, w*tfc©wttt«iss»*>j<y 

e>AD*«^b£ -tf-sc tdcjz *) itmx- * &„ * y >< 
s F7 -< ;i/A^te-s©«. Wb»©l*ffite#5J: < . SMb 

*J*0»t>?fc»"C*4. ttfflMHbK2 0-4 0 0"C©ffi 

gmtwrnm- zm&i*. 5-c/hr«ToMT«« 

^Ttlii. 50'CT8-2 48^. 8 0 "CC 8 ~ 2 4 US 
FdL 1 0 0 °CX 8 - 2 4B$Pi3. £ 6&C 1 5 0 °CT' 1 2 ~~ 

7 o msiki^mvmm&itz-ttzgift&mf en*. 
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MLtfej:l,>„ -eo^ttilttt, 1 5 0-4 5 0'C 

[002 3 ] *««K:j:r>rl!ljtSnfc*--f3RSJBS^f 
;l/A. -/;1>A. {itSM - ? -< ^A. TAC7 ^ )l> 

a. guMiiflUh? ^ *a. t>5-n)\sz. fflwmnte. 

yj>u»> acr ftSEffllt. y'y^-jyy -fjul 

«. aM*^— y-. f u^x f. ffitMR 

(y-DlA) . ^'JXAV-F, AR7^;I/A. 10 

E0Ra*f *M£a*f 7' 'J > F StiHUSftftM 

BweiMts. «iwbttJBii»ftif*m. «HB#w*ii. « 
tRy-n^u^x P. atuy^F, drf. Fpcmyjfr 

P. BH&attttt. OJ**. ^»5^<-S/H>gl 
^^-fFf-^ ^-f-»^7— ^. *tjfc». TAB 

D A TfgfbSB. XfU^*t? PigtbSB. CD • LDf 
+-#-KX-{^, :/y>£-, P^i>£ 
-SBp d o. ffi^+'T. ICA-FV-?-, FD->f> 20 

gfciHi**T. JftBMi^T. *§**>Ltf? PSftPo. 
m-?U>ySPD D D> MiF*ffl«flWW&. ttffl/BH-T-SBp?.. 

IR»^*fflgPp a D. 'J v- y 4 jUA^fc 

HJ(,>.5t4#ffl$fcS. 

[ 0 0 2 4 ] #^fl»-Ctt. jF^^n-F • 

gas • *-^t*y-^3>^x7-ABe^ • eitomie • 

f^^U-fi©^^? ^*7T-f^-, CD-L 
D • DVD • MOM©f-< ^*»*tm. *HWtilMf© 
SKfttt. *- • /J^iStttl^a * * - 30 

[002 5 ] x^U^-Wa^irctt. ae^Bf Mis* 

» • a# y v-mrfe • =- 9 *r)i>7i<.mnm ■ 

mm • mmm<D*mnmmmt. t*;u? r x*n« 
m - ^mm*nmm ■ mzsdkm&mmmt . ay** 

i/->3>->^fA • ^^2/\a*-tf>3J©:c*.rt/=F 40 

1 0 0 2 6 ] mm • ±*iaa^5fc« 1 /<-?■.« 
mm. usaufflM*. wsafes. www* 

WfHlttj££h Bif§JK*t*£*4. 5*t- *7X 

m ■ ^i/$>s • y ■ #y/peu>s ■ x 

?i<>m- > y *»«®»swfj»tt. m&mmm a" a* 50 
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ft&8 • fiS14a A&iirS&ftS • jfi&ltS U * >a A^ffi 
Si) • *S*!ftJDOT9<£>jifF • fflHfitttt. 77^f^8! 

^Mm-^tRiRft. w«-*«a82/-^ 
[0027] f^ia^wtit esft^ • Ua^ra©* 

A, hTO-^Ti'faX-i!, !/ ; 63>F7 5 7- 1 
-$/^> F^. T^$- FT^> FJl/^TX h7F99 

[0028] «Mna^»-r«. fa^n-^-. ^ 

p a p. ?i<> ^•gBo^/^U-T'y- h . iSEE^-;^* v 9~T v v* 
>) > j/gctc & C 4 ^tH*4 „ 

[ 0 0 2 9 ] mmmm&ftmTiz. #-<Ty m. 

AS. E^SS. AX2W)S. *f4ffl«p a p. a 

»Si";>y-. a>£* FU>X«M§|g > AIM 
0. Alt. SE^E*«^fflgi5p a p. j*>affl^SSPp n p. t!c 

±^ l tcftmic km h ti *> h ore ms. t >. 

[0 03 0 ] WT. gQfc«**»f r*i6W**#W«:« 
[0 03 1 ] 

[£tfeft|] Wfiffll C (Ph/Me/V i ) «ft2/^-fe 

x**+-9->^ 37- ( 1 ) 

1 L4P:77Xa&c^Jb'fv:/?-.rt/'7-h>50 OmL 
i-f*>SM9 0. 7 g?:A*l*?S?:fflt»r^aL 
fc„ -ectc. ^ *-;b h y i'oai'7>4 8. 7g, ^ 
^hyi'0Di/7>34. 4g. t-;ihy^oD-> 
5>37. 2 g©il-^^M^2B#rpl*H7r?iST0/c o 
TtfOfiiSi&Btf l 0 "CWT^cftSJ: ^(ciSTX f- F 
%a > F p L/c HT*S7«. 1 . 5 mm 

ftZfflgHstc. *<D&. F 'i x^JUT 5>36mL%3 
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zn-fr* h>£ilgcJISiTSC£(cj:«3fife@tt ( 1 ) 
6 5. 3g (Si OW$mM : 100%) £f#fc„ »6 

n/c ( i ) \%x<)^\s^*wmmm.t u/cy;i^- s 

x- 3 > 9 D -7 h ^9 7 -< -#*rfcJ: 0 ^¥1&^S 
M. = 1 130, ttWft#?ttM. = 315 

t Lxm^tct'-frmonmicj: o f-jniu 3 . 4 

mmo l/gtWCtAii^^i^^fc. 
[0 03 2] •iliftl^i'FJMNMR) 5 (p 
pm) 1. 61 (bs. 0. 3H)0. 19 (bs,3 
H), 5. 95 (bs,3H). 7. 2 5-7. 7 0 (b 
s ,5H). 

(2) ^fiS] 

50 0mL4n77X3Kj(?Jl"fV^f;l'^F>2 5 
OmLi-f *>£&7k4 8 . 0 g *An*?S*ffl^-C<^ 

iPL/fc. -ectc. tr^-^n;^pp~>5>6 o. og£ 

8 0^*H^T?STL.fc„ .iTF*©**^** 1 0 °CJWT 

7f£. *#T2B#P.8m#£l&&Ufc., MJi* 

;UT 3 > 1 8mU 1 O^JWCMTUfc. 

*^0 3«FlB«ff*««Lfc. #6tifc««JB##teK: 

(cj: 19 6fe@<* (2) 28. 6 8g (Si OSWiR^ : 

9 8%) nhixic (2) »*i*y **u>4»* 

«K J: 9 = 1 5 0 0. M¥#tfH=-S 

M.= 5 1 2 0t?*SC<ta^6#>£&o/c„ ^ 

«fc 9 t^^lia 1 3mmo 1 /gT*-5>C iA^Hje^ 
§tSfc0»l 

3 0mi <D*r>7)imic. stmm 1 Ti#£>ftfc (Ph/ 

Me/Vi) g&i^4zx***-tr>*y=r-7- ( 1 ) 

3g, 1, (io^A-i^y;!/) -<>-£*> 1. 5 

8g (8. lmmo 1) -ec(CBf^SS«Jt? 
fe^yy^vt/- hCDl w t%THF?g?££2 3mg 

taz.&<m-3-cm&vtc (&&t&m<<cttux 1 o^ 

S) . »£ftWre*4T i (O- i-Pr), 

(acac),90mg, *1 1 4mg £jjfl;?.fc„ 
(CP t - t*-;U^a+lf>lg<*(l . 54X10"' mm 
ol/mg)?:l 1 m gtiaZ-tc ( S i HStCStLT 1 X 
10- ! 3i) „ 7-#>. J5$2 5 MmCD;J<U -f 5 4 
;i-A%iki,»fc*6. 7 cm©DcWffi*fflmbr*5t^c 0 

/c. CCD«C«ffi*J»»iatiStt'tC*iPt!CcS«f:5CCiBC» 
fcfft-Mfc* bT#gbfc<, *CD«, 50'C/16h, 8 
0"C/8h, 100'C/l 7h, 1 5 0 °C/2 4 h#>W 
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-CM&SttS-fcL Witm (a) zntc ?)l&m: 1 0 
0%. y*#*HJ«T©^KJ:9tiMt/fc (WTISI 
81) . 

[0033] (%) = mm'ik<D±fc<omst- 
ffi©aa) / (fflaiHu<D^{*©*a-j@cDSfi) x 1 o 
o. 

mm. $amsmm<Dmmmm-?>7'>i>*®'otiiMc. 
mhtitcmimom-wmix wit* : 1 . 7 7 gp 

10 a , 3&!S : 5 2 . 8 M P a . WckSfr : 5 . 5 %~C$> 
fc. 

• tttfl*iS©:fr& 

J I S«tS (K 7 2 0 3 ) K:=<£*l£ r/hSHBtfKJ: 
Sfltftttfcfc&J iC«SCrtfofc„ (XA> :15m 
m, Ef : 5R, 2R, WhXf-H: 0. 

5 mm/'m i n ) „ 
385S012 

HfiSflll (Cfc^T 1 . (yyf^'j;!/) 
20 -fef>£0. 99 & (5. lmmo 1) tlfcW?fB^t 

mmicmmu. mitm (b) y;u^: 9 8 

%„ f#£ftfc^t^©filtf#1*feW:. 5*14^ : 1 . 6 6 G 
Pa. &m : 5 1 . 8 MP a. WckS.fr : 4. 5%-Cfc 

HJ6W13 

USStfl l KfcCi-c i . 4-b-x (yy^ju^u;w) 

•fe>£ 0 . 5 2 g ( 2 . 7 mm ol) i VtcMftlZ^X: 
BWKMtU fMbft (c) >?)lftm: 9 7 

% 0 }#?>n/clg!<b^©ftlf #tt«. : 1 • 9 0 G 

30 Pa,»S:6 1. 5MPa, S*l*:4. 4%T* 

l cc*st,>r l , 4-kx <^^exy;u)^> 

-if >©Rfc> 0 ft 2 , 6 -^^'>UJU^7 £U> 1 . 
24g (5. lmmol) £ l/fcJ^tt£TH«K36IS 
L. g?{t!B5 (d) &mc. >?>lfrm: 9 8%. ^6*lfc 
SMfc«J©ftlf#tt». W&m: 1- 9 2GPa. : 
5 7. 2MPa, S^l*:3. 3%-C&-?fc a 

40 mmmiicis^ri, 4-bfx (^^i/y;^^ 
•fe'>©ftb0tc4, 4' -fx ^jUv";^) t7 

^-;H. 38g (5. 1 mmo 1 ) tL>tclfM\,t±X 

wmtcmnis. mm (e) zmtc r^nm: 9 8 
%. nhtitcmiWHomtfumi*. w&m-. 1. 6 8G 

Pa, :4 6. 8MP a. WckS.fr : 3. 3%r*> 
HSfe{«J6 

3 0ml ©•!»•> ^l/flfK. i?jt^J2-Cf#6n/cV i gjft 
^•bX + ^Hfy^-'J^- (2) 2g, 4, 4' - 
50 t'X (is* 5-)\sly*)A,) £7x.~)l3. 5 1 g (13m 



(10) 
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mo l) *ttfr»j, -tccclfi8l3c3BSijr*s^y^v > 

FCD 1 wt%THFj§i?:3 7 m gr#Dx.ft < Jgo T 
B^Ute (a#M^CC*fLr 1 0M) o *<D8L 
fcKlt$)STi (O- i -P r ) a (a c a c) 2 6 0 m 
*7 6mgr£flnx.fc 0 Sf&CCP t -t:~;M/n*1f 
>£§<*(!. 54X10' 5 mm o 1 /mg)i 1 7 mgr 
JJOx/c (S i H»c*tOT 1 x 1 0" 5 ^S) . ^a>, 
J?£25 ymO^'J -fS ;I/A£»lr>fctf 6. 7 

/Co t<om. 5 0°C/16h, 8 0°C/9h, 1 0 0 °C 
/22h, 1 5 0XI/2 4h*»WTftl«W{bStt. Wft* 
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:*» ( f ) £f#fc 0 ^jua* : 10 0% t#6ft/tS!{t:^ 
CDffltf^tttt, W&m : 2 . 5 3 GP a % : 2 9 . 
7MPa, mxm& : 1. 2%r*-?/c 0 

i 

3 0m 1 (O^y'J^dC. (Ph/Me) g&->;MzX 
»;=fv- 3 s (Ph/Me = 1/2) */B 

[0034] 



F £ - A (##) 4F071 AA67 AH 03 AH07 AH12 AH17 
BA02 BB01 BC01 BC07 

43002 CL003 CP042 CR141 DD028 
DD038 DE178 DF038 DG048 
DH028 DK008 EC078 ED048 
EE047 EE048 EF038 EG008 
EN008 EN138 EU008 EV238 
EW048 EW178 EX006 EX036 
EX039 EX078 EZ007 FD149 
FD153 FD158 CBOO GLOO 
GMOO GNOO GPOO GQOO 

43035 BA12 CA02U CA022 CA14U 
CA141 FB03 UV03 LA04 
LB01 LB02 LB03 LB16 LB17 



